Aberrant Executive and Frontoparietal Functional Connectivity in Very Preterm Infants With Diffuse White Matter Abnormalities.
Diffuse white matter abnormalities are identified in up to 80% of very preterm infants on magnetic resonance imaging at 40 weeks' postmenstrual age. Several studies have observed an association between diffuse white matter abnormalities and cognitive deficits. We hypothesized that very preterm infants (gestational age ≤32 weeks) with diffuse white matter abnormalities will exhibit reduced executive control and frontoparietal functional connectivity compared with infants without diffuse white matter abnormalities measured using resting state functional magnetic resonance imaging at term-equivalent age. We quantified diffuse white matter abnormality volume objectively using an automated segmentation approach and defined diffuse white matter abnormality severity as no-mild (volume ≤50th percentile; N = 13) and moderate-severe (N = 14). Resting state networks of interests were identified using probabilistic independent component analysis. Within network functional connectivity was calculated between the different pair of nodes in a given network using partial correlation coefficients. We studied 27 very preterm infants born at a mean (standard deviation) gestational age of 26.9 (2.0) weeks and imaged at 39.6 (1.4) weeks' postmenstrual age. Within-network connectivity was significantly reduced in the moderate-severe diffuse white matter abnormalities group than in the no-mild diffuse white matter abnormalities group for the executive control (P < 0.001) and frontoparietal (P = 0.02) networks. As expected, connectivity in three control resting state networks was similar: visual (P = 0.17), motor (P = 0.89), and somatosensory (P = 0.69) networks. Very preterm infants with moderate or severe diffuse white matter abnormalities exhibited reduced functional connectivity in important cognitive and attention networks. This aberrant connectivity may be the early life antecedent to the cognitive deficits reported at 2 years of age or later in such infants.